Europaisches Patentamx 
XWl European Patent Ollice 
M/Ji o^ice europeen des brevets 




(12) 



(43) Date of publicatton; 

20.075005 Bulletin 2005/29 



EP 1 555 386 A1 

EUROPEAN PATENT APPLICATION 

(51) ,ntc.7: E21B 43/10, E21B 23/01 




(30) Prtority: 06.09.1999 GB 9920935 
(62) Document number(s) ot the earlter applioation(s) in 
^ ' accordance With Art. 76 EPC: 
00958791.6/1 210 502 

(71) Applicant: e2Tech Limited 
^ ' Houston. TX 77027 (US) 



(72) Inventor: Oosterllng. Peter 

2651 CX Berkel en Roderlls (NL) 
(74) RepresentatWe: Allan, James Stewart etal 
Murgltroyd & Company 
165-169 Scotland Street 
Glasgow G5 8PL (GB) 

under INID code 62. 



(54) 



Wellbore lining 



apparatus and method of lining a wellbore 



(57) WeUbore lining apparatus and methc^ ot lining 
^ HK^ro i.; nrovided The wellbore lining apparatus 

■iifilil 

first section i .^^ ^. ^jg^e^r of 

arranged to expand at leas P .^^^^^^ ^ 

aSapTrtionofafirstsectionlOLoftheexpandab^^^ 

10S of the expandable conduit 10. 



GO 
CO 



Fig. la 




Copied from 10468719 on 05/26/2006 



1 



EP 1 555 386 A1 



2 



Description 

[0001] The present invention relates to an apparatus 
for and a method of anchoring a first conduit to a second 
conduit, the apparatus and method particularly, but not 5 
exclusively, using an Inflatable device to provide a tem- 
porary anchor. 

[0002] A borehole is conventionally drilled during the 
recovery of hydrocarbons from a well, the borehole typ- 
ically being lined with a casing. Casings are installed to " 
prevent the formation around the borehole from collaps- 
ing. In addition, casings prevent unwanted fluids from 
the surrounding formation from flowing into the bore- 
hole, and similarly, prevents fluids from within the bore- 
hole escaping into the surrounding formation. ' 
[0003] Boreholes are conventionally drilled and cased 
in a cascaded manner; that is, casing of the borehole 
begins at the top of the well with a relatively large outer 
diameter casing. Subsequent casing of a smaller diam- 
eter is passed through the inner diameter of the casing ' 
above, and thus the outer diameter of the subsequent 
casing is limited by the inner diameter of the preceding 
casing. Thus, the casings are cascaded with the diam- 
eters of the casing lengths reducing as the depth of the 
well increases. This gradual reduction in diameter re- ' 
suits In a relatively small inside diameter casing near the 
bottom of the well that could limit the amount of hydro- 
carbons that can be recovered. In addition, the relatively 
large diameter borehole at the top of the well involves 
increased costs due to the large drill bits required, heavy 
equipment for handling the larger casing, and increased 
volumes of drill fluid that are required. 
[0004] Each casing is typically cemented into place 
by filling cement into an annulus created between the 
casing and the surrounding formation. A thin slurry ce- 
ment is pumped down into the casing followed by a rub- 
ber plug on top of the cement. Thereafter, driillng fluid 
is pumped down the casing above the cement that Is 
pushed out of the bottom of the casing and into the an- 
nulus. Pumping of drilling fluid Is stopped when the plug 
reaches the bottom of the casing and the wellbore must 
be left, typically for several hours, whilst the cement 
dries. This operation requires an increase in rig time due 
to the cement pumping and hardening process, that can 
substantially increase production costs. 
[0005] It is known to use a pliable casing that can be 
radially expanded so that an outer surface of the casing 
contacts the formation around the borehole. The pliable 
casing undergoes plastic deformation when expanded, 
typically by passing an expander device, such as a ce- 
ramic or steel cone or the like, through the casing. The 
expander device is propelled along the casing in a sim- 
ilar manner to a pipeline pig and may be pushed (using 
fluid pressure for example) or pulled (using drill pipe, 
rods, coiled tubing, a wireline or the like). 
[0006] Lengths of expandable casing are coupled to- 
gether (typically by threaded couplings) to produce a 
casing string. The casing string is inserted Into the bore- 



hole in an unexpanded state and is subsequently ex- 
panded using the expander device, typcally using a 
substantial force to facilitate the expansion process. 
However, the unexpanded casing string requires to be 
anchored either at or near an upper end or a lower end 
thereof during the expansion process to prevent undue 
movement. This is because when the casing string is in 
an unexpanded state, an outer surface of the casing 
string does not contact the surrounding borehole forma- 
7 tlon or an inner face of a pre-installed casing or liner 
(until at least a portion of the casing has been radially 
expanded), and thus there is no Inherent initial anchor- 
ing point. 

[0007] Slips are conventionally used to temporarily 
5 anchor the unexpanded casing to the borehole during 
the expansion process. Slips are generally wedge- 
shaped, steel, hinged portion that provide a temporary 
anchor when used. Slips are actuated whereby the 
wedge-shaped portions engage with the surrounding 
!0 borehole formation or a casing or liner. 

[0008] However, the mechanical configuration of slips 
often causes damage to the casing or liner. In some cas- 
es, the damage causes the slip to fail due to a loss of 
mechanical grip. Slip-type devices in open-hole engag- 
?5 ing formation are often prone to slippage also. 

[0009] According to a first aspect of the present inven- 
tion, there is provided an apparatus for anchoring a first 
conduit to a second conduit, the apparatus comprising 
an inflatable device for engaging with the first conduit, 
30 wherein the inflatable device is inflatable to facilitate an- 
choring of the first conduit to the second conduit. 
[0010] According to a second aspect of the present 
invention, there is provided a method of anchoring a first 
conduit to a second conduit, the method comprising the 
35 steps of providing a first conduit, providing an inflatable 
device In contact with the first conduit, running the first 
conduit and inflatable device into the second conduit, 
and subsequently inflating the inflatable device to facil- 
itate anchoring of the first conduit to the second conduit. 
40 [0011] According to a third aspect of the present in- 
vention, there is provided a method of anchoring an ex- 
pandable conduit to a second conduit, the method com- 
prising the steps of providing an expandable conduit, 
running the first conduit into the second conduit, passing 
*5 an inflatable device into the conduit, and subsequently 
inflating the inflatable device to facilitate anchoring of 
the expandable conduit to the second conduit 
[0012] The first conduit is typically an expandable 
conduit. 

50 [001 3] The first or expandable conduit may comprise 
any type of expandable conduit that is capable of sus- 
taining plastic and/or elastic deformation. The first con- 
duit typically comprises an expandable liner, casing or 
the like. The second conduit may comprise any type of 

55 conduit The second conduit typically comprises a liner, 
casing, borehole or the like. 

[0014] The inflatable device typically comprises an in- 
flatable balloon-type portion coupled to a ring. This al- 



Copied from 10468719 on 05/26/2006 



EP1555 386A1 



,o„= > s»9 o, ,h. like 10 M passed ,h.»gh « Wlaf 

^r«r»n*i— ^^^^ 

condun. The inflatable device may be coupled to the 
Tandabie conduit using any suitable cxnnec^- 

expanston This is advantageous as the contact be^ 
^een the expandable conduit and the second conduit 
^o:^ s the a;chor. and forces appl^^^^ 
able conduit aremainly Channelled into the sec^^d^^^^^^ 
dult via the expandable conduit and not the inflatable 
JooS' Alternatively, the inflatable device is 
whereby a portion thereof directly contacts the second 
conduit to provide an anchor. 

mo201 Theexpanderdeviceistypical^manufactured 
CLel. Alternaf.ely. the expander de^^^ may^be 

roo211 X expander devtee is optionally provided 
SJh at least one seal. The seal typically comprises at 

mS^l^T^e method optionally comprises one. some 
or a?of the additional steps of inserting an expander 
device into the expandable conduit, operating the ex- 
pander device to expand the expandable conduit de- 
Sat ng he inflatable device, and rerr,oving the expand^ 
device and/or the inflatable device from the expandable 
conduit and/or the second conduit. 
[0023] The method optionally compnses one sooj 
nr all Of the additional steps of attaching an expander 
device to the Inflatable device, operating the expander 
device to expand the expandable condurt re-a»g 
,he expander device to the inflatable device deflating 
ieinS?abIedevice,andremovingtheexpanderdev,ce 

anlrteinfiatabledevi^^ 
and/or second conduit. 

ro0241 The expander device is typically operated by 
^ °pe ling it through the expandable conduit using flu d 
pressure Alternatively, the expander device may be op^ 
erSd by pigging it along the expandable conduit using 
a cTnve t onal p g or tractor. The expander device may 



[0026] Embodiments of the present invention sl^all 
now i described, by v«ay of example only, with refer 
,0 ence to the accompanying drawings, m which.- 



Fios la to 1d are successive stages in anchoring 
a'dexprndinganexpandable conduit w^hinas^ 
ondcoSdultuslngaflrstembodimentof an inflatable 

' Ftaf^a to 2d are successive stages in anchoring 
and expanding an expandable c»nduit within a 
rothoTto tle^acMhe expandable «.nd^^^^^^^^^^^^ 
casing using a second embodiment of an inflatable 

to 3d are successive stages in anchoring 
and expanding an expandable -"duit wKh n a ^^^^^^^ 
ond conduit using a third embodiment of an inflata 

25 Fta ta'?a front elevation showing a first configu- 
Son 0 a friction and/or sealing material that can 
beapVJ^edtoanoutersurfaceoftheconduitsshown 

-1 an end elevation of the friction and/or seal- 
30 inq material of Fig. 4a; 

Fiq 4c is an enlarged view of a portion of the ma- 
Sal^fFigs4aand4bshowingaprofi!edoutersur- 

5 is a schematic cross-section of an expanda- 
i blecondunthatcanbeusedWrththepresentinven^ 
tion having an alternative configuration of a friction 
and/or sealing material; 

Fig. 6a is an front elevation of the friction and/or 
sealing material of Fig. 5; and 
Fig.6bisanendelevationofthefrictionand/orseal- 

ing material of Fig. 6a. 
roo27] Referring to Fig. 1 , there is shown in sequence 
Fiqs 1a to 1d) successive stages of anchoring an ex- 
« Sndable-nLlOtoacasing12providedina^^^^^^ 
Me (not shown), the borehole typically being drHled o 
Militate the recovery of hydrocarbons The expandable 
conduit 1 0 is typically an expandabte liner or casing, but 
any type of expandable conduit may be used. . 
50 OOM] The borehole is conventionally lined with cas^ 
ng12topreventthefom.ationaroundtheboreholefrorn 
Slapsing and also to prevent unwanted ^« 
surrounding formation from flowing into the tore hol^ 
and similarly, prevents fluids from within the borehole 
53 escaping into the surrounding formation, it should be 
noted that the casing 12 may compose ^"V °^ J'^ 
duit, such as a pipeline, a liner, a casing, a borehole or 
the like. 
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[00291 An inflatable device 14, that in this embodi- 
ment has an expander device 16 telescopically attached 
thereto, is positioned Within the expandable conduit 10 
before the conduit 10 is inserted into the casing 12. 
[0030] Referring to Fig. 1 a, the conduit 1 0 with the in- 
flatable device 14 and expander device 16 located 
therein is tun into the hole to the required setting depth. 
As can be seen in Fig. la, a lower end 101 of the ex- 
pandable conduit 10 is radially expanded (indicated 
generally at 18) to allow the inflatable device 1 4 and the 
expander device 16 to be located therein. It will be ap- 
preciated that although Figs 1 a to 1 d show the inflatable 
device 1 4 and expander device 1 6 located at or near the 
lower end 1 01 of the conduit 1 0, the Inflatable device 1 4 
and/or the expander device 16 may also be located at 
or near an upper end of the conduit 10. In this case, the 
expander device 16 is propelled downwardly using, for 
example, the weight of a string, fluid pressure or any 
other conventional method. 

[0031] The inflatable device 1 4 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 14b that is mounted 
on an annular ring 14r. The annular ring 14r allows a 
string, wireline or the like to be passed through the in- 
flatable device 14 as required. 
[0032] This is particularly advantageous where the in- 
flatable device 14 is positioned at the upper end of the 
conduit 10. Thus, substantially full-bore access is still 
possible. 

[0033] Referring to Fig. 1 b, the Inflatable device 1 4 is 
inflated to expand the inflatable annular balloon-type 
portion 14b. As the balloon-type portion 14b expands, 
an anchor portion 10a of the conduit 10 is also expand- 
. ed. The anchor portion 1 0a is expanded by the inflatable 
device 14 until it contacts the casing 12, as shown in 
Rg. 1 b. This contact between the anchor portion 1 0a of 
the expandable conduit 10 and casing 12 provides an 
anchor point and/or a seal between the expandable con- 
duit 10 and the casing 12. The outer surface of the an- 
chor portion 10a may be suitably profiled (e.g. ribbed) 
or coated with a friction and/or sealing material 1 00 (Figs 
4a to 4c) to enhance the grip of the conduit 10 on the 
casing 12. The friction and/or sealing material 100 may 
comprise, for example, any suitable type of lubber or 
other resilient materials. It should be noted that the fric- 
tion and/or sealing material 100 can be provided on an 
outer surface 10s of the conduit 10 at various axially 
spaced-apart locations. 

[0034] Referring to Rgs 4a to 4c, the friction and/or 
sealing material 1 00 typically comprises first and sec- 
ond bands 102, 104 that are axially spaced apart along 
a longitudinal axis of the conduit 1 2. The first and second 
bands 1 02, 1 04 are typically axially spaced by some dis- 
tance, for example 3 Inches (approximately 76mm). 
[0035] The first and second bands 1 02, 1 04 are pref- 
erably annular bands that extend circumferentially 
around the anchor point 1 0a of the conduit 1 0, although 
this configuration is not essential. The first and second 



bands 102, 104 typically comprise 1 1nch wide (approx- 
imately 25.4mm) bands of a first type of rubber. The fric- 
tion and/or sealing material 100 need not extend around 
the full circumference of the conduit 10. 
5 [0036] Located between the first and second bands 
102, 1 04 is a third band 106 of a second type of rubber 
The third band 106 preferably extends between the first 
and second bands 102, 104 and Is ttius typically 3 inch- 
es (approximately 76mm) wide. 
10 [0037] The first and second bands 1 02, 1 04 are typi- 
cally of a first depth. The third band 106 is typically of a 
second depth. The first depth is optionally larger than 
the second depth, although they are typically the same, 
as shown in Rg. 4a. The first and second bands 102, 
15 104 may protrude further from the surface 10s than the 
third band 106, although this is not essential. 
[0038] The first type of mbber (i.e. first and second 
bands 102, 104) is preferably of a harder consistency 
than the second type of mbber (i.e. third band 106). The 
20 first type of rubber Is typically 90 durometer mbber. 
whereas the second type of rubber is typically 60 du- 
rometer rubber. Durometer is a conventional hardness 
scale for rubber. 

[0039] The particular properties of the mbber may be 
25 of any suitable type and the hardnessess quoted are ex- 
emplary only. It should also be noted that the relative 
dimensions and spacings of the first, second and third 
bands 1 02, 104, 106 are exemplary only and may be of 
any suitable dimensions and spacing. 
30 [0040] As can be seen from Fig. 4c in particular, an 
outer face 106s of the third band 106 can be profiled. 
The outer face 106s is ribbed to enhance the grip of the 
third band 106 on an inner face 1 21 of the casing 12. It 
will be appreciated that an outer surface on the first and 
35 second bands 102, 104 may also be profiled (e.g. 
ribbed). 

[0041] The two outer bands 102, 104 being of a harder 
mbber provide a relatively high temperature seal and a 
back-up seal to the relatively softer mbber of the third 
40 band 1 06. The third band 106 typically provides a lower 
temperature seal. 

[0042] Referring to Fig. 5, there is shown an alterna- 
tive conduit 1 20 that can be used in place of conduit 1 0. 
Conduit 1 20 is substantially the same as conduit 10, but 
45 is provided with a different configuration of friction and/ 
or sealing material 122 on an outer surface 120s. 
[0043] The expandable conduit 120 is provided with 
a pre-expanded portion 120e in which an expander de- 
vice (e.g. expander device 16) and/or an inflatable de- 
50 vice (e.g. device 14) may be located whilst the conduit 
120 is run into a borehole or the like. It should be noted 
that the expander device need not be tocated in the con- 
duit 120 whilst It is being run into the borehole, and can 
be located in the conduit 120 once it is in place. 
55 [0044] As shown in Fig. 5, the expandable conduit 100 
is provided with the friction and/or sealing material 122 
at at least one location. The fiction and/or sealing ma- 
terial 122 is applied to the outer surface 120s of the con- 
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(approximately 3mm) deep. 

00461 To provide a zigzag pattern Jience in 
SeS the strength of the grip --'^'^l^^^'^XZ 

tl;;olatT5mn^)wiciebyaround2inches(app^ 

;;oS?"T::ll;^zlgzagpattern,thes.ots^^^^^^^^^^^ 
mmed at around 20 circumferentlally spaced-apart loca 



,5 100 1 22 is used to enhance the grip of the conduit 10 

,M 1 n 1 20 is fully expanded to contact the casing 
10, 120 and/or the casing 12 at the surface. 



Tu e exposure to the surrounding formation and no ng 
i equ red With the Inflatable device 14 configured as 
anTnnular ring 14r. substantially full bore access is still 

;:;rrd::i"'i2ors 

er deXe 16 through the expandable conduit 10 120, 
but multiple passes and/or expansions are possible^ 
f^ser Referring to Fig. 2, there is shown in sequence 
RgsLto2d)success-.estagesofhanginganexpan^^^ 
Lbi conduit 30 off a casing 32 (ie tying back a liner). 
^ expandable conduit 30 typically compnsing an 
pandable liner and being used to line or case a lower 
portton of a borehole 34. the borehole 34 typically being 
to facilitate the recovery of hydrocarbons The 
through the expan....^^..--.- - _ lower portion of the borehole 34 has not bee^^^^^^^ 

pand the conduit 10. as shown In F.g_ 1^^^^^^ cased, wherein the upper portion of the borehole 34 has 

pander device 16 can be propelled through the conduit ^.^^ ^^.^^.^^ ^^^^ ,„er 36^ 

^' .... manner. In Fig. 1 , the ex embodiment shown in Fig. 2, the ex 

Sble condu". 30 is provided W.h a friction and/or 
Sanng materia. 38 on an outer surface ther^f. The 
55 function of the friction and/or sealing material 38 is to 
prov de a friction and/or sealing) coupling between the 
expTndab e condurt 30 and the existing liner or casing 
36 Se f rtetion and/or sealing material 38 may also pro- 



«t sl^ould be noted that forces applied to the 
Inncfuit 10 120 e.g. by subsequent movement of the 
Tndu 0 120 that is by pushing or pulling on the con^ 

120 for example, will be mainly transferred to 
?he ciing 12 Via the anchor point and not through the 

fX mThave occurred where a conventional slip IS 
useTA^o conventional slips may lose their grip on the 
casir^g 2 -here damage ensues or t»>e casing 12 s 
weak Transferring substantial^ all of the forces d.rejly 
rothecasing12vratheanchorpointobviatesthesedis- - 

Srihe expander device 16 can then be pulled 
Sh tie expandable conduit 10. 1 20 to rad.a y ex 
nand the conduit 10. 120 as shown In Fig. 1c. The ex 
Tandrdevice 16 can be propelled through the con 
10 120 in any conventional manner. In Fig^ 1, the ex 
nander device 16 Is pulled through the conduit 10. 120 
S;fga?ring20thatisattachedtotheexpanderdev,ce 

16 in any conventional manner. 
t0051l In the embodiment shown m Fig. 1- ex 
pander device 16 is telescopically coupled to the mfia - 
K"ed;vice14usingate,escopiccoup«ng.g^^^^^^^^ 
dicated at 22. Coupling 22 comprises one or more tele 
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vide a seal between the lower (unlined) and upper 
(lined) portions of the borehole 34. The friction and/or 
sealing material may comprise, for example, any suita- 
ble type of rubber or other resilient materials. For exam- 
ple, the frictbn and/or sealing material 38 can be con- 5 
figured in a similar way to the friction and/or sealing ma- 
terial 100, 122 described above with reference to Figs 
4 to 6. 

[0058] Additionally, the conduit 30 may be provided 
with friction and/or sealing material (e.g. material 100, 'i 
122) at a lower end 301 of the conduit 30 to enhance 
the anchoring effect at this portion of the conduit. Addi- 
tionally, the friction and/or sealing material can be pro- 
vided at various spaced-apart locations along the length 
of the conduit 30 to enhance the coupling between the < 
conduit 30 and the borehole 34 or casing 36. 
[0059] Referring to Fig. 2, an inflatable device 40, that 
has an expander device 42 releasably attached thereto, 
is positioned within the expandable conduit 30 before 
the conduit 30 is inserted into the borehole 34. The con- ' 
duit 30 is provided with an expandable portion of casing 
or liner 44, portion 44 being provided with a plurality of 
longitudinal slots 48. The portion 44 may be located at 
a lower end 301 of the conduit 30 or may be integral 
therewith. 

Referring to Fig. 2a, the conduit 30 with the Inflatable 
device 40 and expander device 42 releasably attached 
at or near a lower end thereof, is run into the borehole 
34 to the required setting depth. As can be seen in Fig. 
2a, a lower end 301 of the conduit 30 is radially expand- 
ed (indicated generally at 50) to allow the expander de- 
vice 42 to be located therein. It will be appreciated that 
although Figs 2a to 2d show the inflatable device 40 and 
expander device 42 located ator near the lower end 301 
of the conduit 30, the inflatable device 40 and/or the ex- 
pander device 42 may also be located at or near an up- 
per end of the conduit 30. In this case, the expander 
device 42 is propelled downwardly using, for example, 
the weight of a string, fluid pressure or any other con- 
ventional method. 

[0060] The inflatable device 40 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 40b that is mounted 
on an annular ring 40r. The annular ring 40r altows a 
string, wireline or the like to be passed through the in- 
flatable device 40 as required. This is particularly ad- 
vantageous where the inflatable device 40 Is positioned 
at the upper end of the conduit 30. 
[0061] Referring to Fig. 2b, the Inflatable device 40 is 
inflated to expand the inflatable annular balloon-type 
portion 40b. As the balloon-type portion 40b expands, 
the expandable portion 44 of conduit 30 also expands. 
As can be seen in Fig. 2b, the longitudinal slots 48 widen 
as the portion 44 expands. Portion 44 acts as an anchor 
for the casing 30 and is expanded until It contacts the 
borehole 34, as shown in Fig. 2b. This contact between 
portion 44 and the borehole 34 provides an anchor point 
and/or a seal between the expandable conduit 30 (to 



which portion 44 is attached or integral therewith) and 
the borehole 34. 

[0062] As with the previous embodiment, the expand- 
er device 42 is then pulled through the expandable con- 
duit 30 to radially expand the conduit 30, as shown in 
Fig. 2c. The expander device 42 can be propelled 
through the conduit 30 in any conventional manner. In 
Fig. 2, the expander device 42 is pulled through the con- 
duit 30 using a drill pipe or string 52 that is attached to 
the expander device 42 in any conventional manner. 
[0063] As the expander device 42 Is pulled upwards, 
the upward movement thereof is stopped after a prede- 
termined time or distance, at which point the expander 
device 42 is lowered until a coupling between the ex- 
1 pander device 42 and the inflatable device 40 latches. 
As with the previous embodiments, the inflatable annu- 
lar balloon-type portion 40b is automatically deflated 
and further upward movement of the expander device 
42 causes the inflatable device 40 also to move upward, 
7 as shown in Fig. 2d. it should be noted that the upward 
movement of the expander device 42 should only be 
stopped once a sufficient length of conduit 30 has been 
expanded to provide a sufficient anchor. 
[0064] It should also be noted that the portion 44 Is no 
5 longer required to anchor the conduit 30 to the borehole 
34 as the expanded conduit 30 (Figs 2c and 2d) secures 
the conduit 30 to the borehole 34. The friction and/or 
sealing material (where used) can help to provide a re- 
liable anchor for the conduit 30 whilst it is being expand- 
so ed and also when in use. 

[0065] The expander device 42 is continually pulled 
upwards until the conduit 30 is fully expanded, as shown 
In Fig. 2d. Thereafter, the inflatable device 40 and the 
expander device 42 may be removed from the expand- 
15 able conduit 30 and the borehole at the surface. As 
shown in Fig. 2d, the conduit 30 expands whereby the 
friction and/or sealing material 38 contacts the casing 
36. This provides a tie back to the casing 36 and option- 
ally a seal between the upper (lined) portion of the well- 
40 bore and the lower (lined) borehole 34, depending upon 
the composition of the material 38. 
[0066] With the embodiment shown in Fig. 2, there is 
no pressure exposure to the formation, full tsore access 
is still possible, the conduit 30 may be expanded in a 
45 single pass (multiple passes possible) and it may be 
used to anchor and set in an open hole. Additionally, it 
provides a tie back to the casing 36 in a single pass of 
the expander device 42. It should be noted that the 
method described with reference to Fig. 2 is intended to 
tie back the casing in a single pass, but multiple passes 
and/or expansions are possible. 
[0067] It should also be noted that successive lengths 
of expandable conduit may be coupled to casings or lin- 
ers thereabove using the same method. Thus, the meth- 
od(s) described herein may be used to line or case a 
borehole without the use of cement. 
[0068] Referring to Fig. 3, there is shown in sequence 
(Figs 3a to 3d) successive stages of anchoring an ex- 



Copied from 10468719 on 05/26/2006 



EP 1 555 386 A1 



or sealing material may comprise, tor example, any suU- 

s lowered until the coupling 88 between the 
Soander device 86 andthe Inflatable device 86 latches 
.0 AS embodiments, the inf latable ba - 

CnnToe portion 84b is automatically deflated and fur- 
ther 7pwa!S^movement of the expander 

-Ksr:.':^^.?-"^^^^^^ =^.rrrn:^-f ^^^^^^ 



Tp! 8^ ^eSJe%.nflatab,edevice84andt^^^^^ 
expa^derdevlce 86 are substantial^ the same as the 

;S'::SrF,g. Sa. the casmg 80 with the in- 
K e dev ce S attached thereto and the expander 

S.«on._buUstyp.a,.ad.^^ 



:rnrn:S^n^e port.nB4bexpand.it 

orces applied to the condurt 80 by subsequent move- 
'°ent of he conduft 80, that is by pushing or pu.ng on 
rhecondutt80torexample,willbetransferredtothecas- 
nr82viatheinflatable device 84.However.unl.kecon^ 

emlonal sV.ps, the inflated b-"--Son°ar h^size 
less likelv to damage the casmg. Additionally, the size 
of tU btJoon type portion 84b can be chosen whereby 
S rsuflTdLntly large so as not to lose its grip on the 
:ing 82 even when the inflatable deVK. 84 is moved 

j;o;rT°;e"e:;:rdevice8ai^ 

Lxpandabie conduit SOtoradiallyexpandthec^ridu,^^ 
as shown in Fig. 3c. The expander device 86 can be 
'p^ope'd through the conduit 80 in any convent.onal 
manner, as with the previous «"'^°'^""^"^!;^„^,^„.3 
100751 Also, and as with the previous embodiments 
an lu er surface 80s of the conduH 80 can be provided 
"th aSn and/or sealing material. The friction and/ 



— =;a:inthe.„ 

PoU t^L method and apparatus described h-- 
may be used for a plurafrty of different downhole tunc 
"ons relating to the use of expandable -nd-t Fo-- 
40 amole they may be used where the original liner or cas 
fnTreqStoberepairedduetodamageorthe^ 
overlaying the damaged portion with ^ ^<;^l- ^^^^ 
pandable conduit. They may also be used to tie back to 
the liner or casing, as described herein 
.5 [0081] Thus.thereisprovidedincertainembodirnens 
an apparatus and method of anchoring an expandable 
Snduitto a second conduit. The apparatus and method 
: certain embodiments provide numerous^^^^^^^^ 
over conventional mechanical anchoring ^^^^^^^^^^^^ 
so as Slips, particularly by reducing the P°tent.f ^mase 
to conduits that mechanical slips may ^^^^^^^^J^^"^ 
embodiments ofapparatusandmethodsinvowethe-^^ 

of an inflatable device that can either be a) attached d, 
rectlyatornearthetoporbottomoftheexpandablecon- 
55 dul orb)placedwithinthetoporbottomoftheexp^^^^^^ 
able conduit. In a), anchoring forces are 9ene^^e6^ 
a result of friction between the inflatable device and the 
seSndcondu-Mheforcesbeingpassedintotheconduit 
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via the inflatable device. Inb), anchoring forces are gen- 
erated by friction between an outer surface of the ex- 
pandable conduit and the second conduit, the forces be- 
ing substantially passed into the second conduit directly 
via the expandable conduit. The outer surface of the ex- 
pandable conduit may be suitably prepared fie provided 
with a friction enhancing material) to increase the 
strength of the anchor. 

[0082] Modifications and Improvements may be made 
to the foregoing without departing from the scope of the 
present Invention. 



1 . Wellbore lining apparatus, comprising an expanda- 
ble conduit (10) having a first section (10L) and a 
second section (10s), the first section (10L) having 
an enlarged diameter (18) with respect to the sec- 
ond section (1 Os), and an expansion tool arranged 2> 
to be at least partially housed within the first section 
(10L), and constructed and arranged to expand at 
least a portion of the diameter of the first section 
(10L). 

2. Wellbore lining apparatus as claimed in claim 1, 
wherein the expansion tool includes a first expander 
device (1 4) and a second expander device (1 6), the 
first expander device (14) being arranged to expand 

at least a portion of the first section (1 OL) of the ex- i 
pandable conduit (10), and the second expander 
device (1 6) being arranged to expand at least a por- 
tion of the second section (10s) of the expandable 
conduit (10). 

3. Wellbore lining apparatus as claimed in claim 2, 
wherein the first and second expander devices (1 4, 
16) are at least partially housed within the first sec- 
tion (10L) prior to expansion thereof. 

4. Wellbore lining apparatus as claimed in claim 2 or 
claim 3, wherein the first expander device (14) is 
radially expandable. 

5. Wellbore lining apparatus as claimed in any of 
claims 2 to 4, wherein the first expander device (1 4) 
is an inflatable device (14). 

6. Wellbore lining apparatus as claimed in claim 5, in- 
corporating sealing means (1 00) between the inflat- 
able device (14) and the expandable conduit (10). 



claims 2 to 7, wherein the second expander device 
(16) expands at least a part of the expandable con- 
duit (10) by application of an axial force to the sec- 
ond expander device (16). 

9. Wellbore lining apparatus as claimed in any of 
claims 2 to 8, wherein the second expander device 
(16) is an expansion cone. 

10. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the expander tool has an initial 
largest outer diameter thereof completely disposed 
In the first section (10L), and is constructed and ar- 
ranged to expand the outer diameter of the first sec- 
tion (10L) adjacent the initial largest diameter of the 
expander tool. 

11. Wellbore lining apparatus as claimed in claim 10, 
wherein the expander tool is further constructed 

I and arranged to expand the first section ( 1 0L) along 
its entire length. 

12. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the first section (44) is slotted 

5 (48). 

13. A method of lining a wellbore, comprising the steps 



providing an expandable conduit (10) having a 
first section (10L) and a second section (10s), 
the first section (10L) having an enlarged diam- 
eter (18) with respect to the second section 
(10s); 

locating at least a portion of an expansion tool 
in the first section (1 OL) of the expandable con- 
duit (10), 

locating the expandable conduit (10) within a 
wellbore; and 

expanding at least part of the first section (1 OL) 
of the expandable conduit (1 0). 

14. A method acconding to claim 13, comprising the 
step of applying a radial force to the expandable 
conduit (10) by inflating the expansion tool. 

1 5. A method according to either of claims 1 3 or 14, in- 
cluding the step of compressing a seal means (100) 
between the expansion tool and the expandable 
conduit (10) to create a fiuid-ftght seal therebe- 
tween. 



7 Wellbore lining apparatus as claimed in any of 16. Amethodaccordingtoanyof claims 13 to 15, corn- 
claims 2 to 6, wherein the second expander device prising the step of radially expanding at least part 
(16) has a outer diameter that is larger than the in- 55 of the first section (10L) by radially expanding at 
ner diameter of the second section (10s). least a portion of the expansion tool. 

8. Wellbore lining apparatus as claimed in any of 17. A method as claimed in any one of claims claim 13 
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to 16 comprising the step ot expanding at least a 
portSn^f the first section (10L) of the e.pandab 
Slit (10) using a ^'^^ -P-^J^ t^nd^ron 
— ^.::S=^00)Xasecona s 
expander device (16). 
18 A method according to claim 17. comprising the 

(lOs)ofthe expandable conduit (10). 

(10S) of the expandable condurt (10). 

(16) to apply the axial force thereto. 

21 A method according to claim 18 or 19. vvher^n a « 
■ pu^^ng force is applied to move the second expand- 
er devtoe (16) in an axial direction through the ex- 
pandable conduit (10). 

22 A method according to any one Of Claims 17 to 21. 3" 
wheS^atleastoneofthefirstandsecondexpand- 
Tdlvi^s (14 15) is located within the first sechon 
"ot -nnlng the conduit (10) into the bore- 
hole. 35 

23. A method according to any one of claims 17 1^^2 
wherein the expander devices (14, 16) are ccaiea 
wi the first section (10L) while running the con- 
duit (1 0) into the borehole. 

24. A method according to any one of ^' J';:^ \° 2; 



bore. 



25 A method according to any one of ciB|ms J 3 to 2^ 
wherein expanding at least a portion of the first sec 
Sn (ToL) places an outside portion of the conduit 
(10) into contact with the wellbore. 

26. A method according to any one of claims ;3t° f . 
wherein expanding at least a portion of the first sec 
In (10L) places an outside portion of the condu t 
(10) into o^ntaot with a surrounding tubular dis- 
posed in the wellbore. 
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